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ABSTRACT 
Temporal variation in the abundance of fish populations 
and diversity of assemblage~ in different sections of the 
Neyyar River in the Western Ghats were investigated during 
the year 1981+. A decreasing trend in. the ·abundance of 
fishes from the headwaters downwards has been noted" 
The fish community is represented by 33 species assignable 
to 15 families, The. diversity indices of Shannon-Wiener 
and Margalef and Pielou's evenness have been calculated. 
The diversity indices are discussed in the light of .species 
richness in different sectors. 
INTRODUCTION 
The diversity in natural populations is mainly deper'ldant 
on the environmental disturbances which always affect U1e 
competing populations. The assemblage of fishes in tropical 
rivers has been studies in detail (Fryer and Iles, '1972; Lowe 
1\ McConnell, 1975; Welcomme, 1969) with the suggestion that 
the equilibrium in a community is never reached. Howevet·~ 
the understanding of what controls the diversity in natural com~ 
muni ties is still elusive (Huston, 1979) because the species do 
not compete at all times for all possible resources. In order 
to testify the effect of time and space on a natural community 
the diversity of fish assemblage in the long stretches of the 
Neyyar Rive1· was carefully analysedo 
STLOY AREA 
The Neyyar River is the southernmost river in Kerala state .... 
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It has its origin in the Agastya Hills at about 1860 m above 
M.S.L. from where it flows down torrentially through rapidly 
falling terrain in the higher reaches ahd then through almost 
flat country before its confluence in the Laccadive Sea near 
Poovar, where a small lagoon is formed. The river has several 
tributaries, the important ones being the Kallar and Karavali 
Aar. The length of the river is about 56 km The total drainage 
area of the Neyyar River is 497 sq. km., comprising portions 
of Neyyattinkara and Nedumangad talul<a. The river basin is 
divided into two parts one falling on the upstream of the dam 
site at Kallikad and the other on the downstream. The dam 
at Kall ikad has affected various attributes of the drainage network 
more on the downstream si·de of it than on the upstream side. 
In the section downstream of the dam site in the basin, seven 
major tributaries exist on the lefl bank and eight on the right 
bank. The upstream parts of tributaries are over crystalline 
rocks. The middle reaches over laterite and the downstream 
portions over soil cover overlying alluvium. The river basin is 
more rural in use. The season in the basin are controlled by 
the two periods of rainfall viz., the southwest and northeast 
monsoons but the impact of the latter is considerably less. Five 
stations were elected for the temporal investigation. The study 
on the fish population and diversity has been part of a detailed 
programme on the ecology of the river system. The selected 
sites are described below • 
Station I : This is the upper part of the Neyyar Reservoir 
where the river enters the body of the reservoir. This tributary 
flows throuqh the reserve forests and is situated 18 km away 
from the dam. The substratum is mainly composed of silt and fine 
silt. Grass covered gravel forms the bank and the stream habitat 
is so peculiar that in the forest reserve a vast stretch of grassy 
land forms a wide open area. 
2 Station II : It has a waterspread area of 6.92 km • The 
substratum is mostly alluvial and partly laterite. 
Station III : This station is on the right bank of the man 
made canal and is about 6 km from the dam site. The total 
length of the canal is 35.4 km. It ilas a bottom width of 5.5 m 
and a depth of 1. Sm. The channel is mas tly alluvial and partially 
laterite. The maximum discharge from the dam to this canal 
3 -1 is 8.5 m sec • 
Station IV : The stream crosses its last point at Amaravila 
bridge on the National Highway (NH 47). The lower reaches 
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from the bridge exhibit several instances of lateral channel 
shifts, downstream migration of tributary junctions and straight-
ening of meander loops. 
Station V : Here the river joins the Laccadive Sea, The 
substratum is sandy. Coconut husk retting is prevalent in 
this areas 
MATERIALS AND METHODS 
Regular monthly samples of fish from the sites were collected 
by cast net. The operation of the cast net is widely practied 
in the riverine area since it is the most effective when 
compared to the others. ·However, the fishing methods employed 
in the present collection in the Neyyar River especially at St. II 
though effective were not 100% successful and the limitations 
in the operation of effective devices sueh as electric seine and 
the restriction of using fish poison in the area have fed to using 
the cast net only for fishing and this had its limitations. The 
diversity indices of Shannon-Wiener Information index (Mac 
Arthur, 1965 ), Margalef's index (Margalef, 1967) and the Pielou's 
Evenness J (Pielou, 1966) were found out and the correlation 
between the indices were calculated. 
RESULTS AND DISCUSSION 
In the Neyyar River the nature of incidence of fishes in 
the first three stations was more or less similar and a decrease 
was noted only downstream. The highest and lowest densities 
were recorded at stations II and IV respectively. ·In all the stations 
except at St. II, the post monsoon recorded a higher density 
of fishes and relatively lower incidence was noted during the 
pre monsoon. The fish community in the Neyyar River system 
was represented by 33 species belonging to 15 families namely 
Puntius filamentosus, p. amphibius, p. sarana, p. melanampyx, 
Rasbora daniconius, Carra mullya, Barilius bakeri, Labeo sp., 
Chela sp, Amblipharyngodon microlepis, Dania acquipinatus, 
Esomus altus, Mystus vittatus, M. gulio, Hyporhamphus xantho-
pterus, Channa striatus, Ambassis dayi, A. gymnocephalus, Silbgo 
sihama, Tilapia mossambica, Etroplus suratensis, E. maculatus, 
Osteomugil cunnesius, Liza parsia, Glossoglbius giuris, Diagramma 
crassipinum, Therapon jarbua, Cararu sansun, Tetrodon patoca, 
T. immaculatus, Arius dussumeri, Wallago attu and Aplocheilus 
lineatus. 
Table 1 : Diversity of fish population in the Neyyar River Shannon-
Weaver index (H) 
Period St. I st. n St. HI St. IV St. V 
Feb .. '84 0.85 1.08 0.95 0.82 1.09 
Mar .. 0 .. 65 0.80 0.78 0. 77 1.14 
Apr. 0.30 0..89 1 .. 01 0.99 1.08 
May. 1.38 1 .. 69 1.27 0 .. 67 1. 78 
June 1 .. 19 1.22 0.81 1 .. 69 0.29 
July 0.87 0.90 0.75 1.37 1. 76 
Aug. 1.09 0.27 1.47 0.68 1.49 
Sep. 1.04 0 .. 99 1 .. 29 1.84 1.01 
Oct. 1..0} 1.06 1.24 1.13 0.87 
Nov. 1.21 1.45 1.17 1.98 1.05 
Dec. 1.45 1.51 0.52 2.11 1.68 
Jim. 0.11 1.J9 1.06 1.37 2.09 
Table 2 : Pielou's evenness index (J) 
Period St. I St. II St. III St. IV St. V 
Feb.'84 0.61 o. 78 0.87 0.59 0.99 
Mar. 0.59 0 .. 73 0.56 0.70 0.55 
Apr. 0.28 0.56 0.92 o. 71 0.98 
May 0.85 0.77 0.79 0. 79 0.99 
June 0..86 0.68 0.74 0.87 0.27 
July 0.63 0.3) 0 .. 68 0.66 0.84 
Aug. 1.00 0.39 o. 76 0 .. 62 0.84 
Sep .. 0..95 0.91 0..9} 0..95 0..63 
Oct.. 0.94 0.96 0..69 0.81 0.79 
Nov. 0 .. 75 0.90 0.65 0 .. 82 0.65 
Dec. 0..90 0.84 0.37 0.96 0.87 
Jan. 0.56 0 .. 79 0.59 0.85 0.95 
Table 3 : Margalef index 
Period St. I St. II St .. Ill 
Feb.'84 1.59 2.55 1.54 
Mar. 1.49 1.63 2.17 
Apr. 1.23 3.07 1. 70 
May 2. 76 4.43 2.76 
June 2.27 2.32 1.21 
July 1.49 2.25 1.24 
Aug. 4.19 0.90 3.04 
Sep. 0.32 1.49 1.96 
Oct. 1. 75 1.56 2.53 
Nov. 2.21 2.51 3.21 
Dec. 2.03 2.96 1.64 
Jan. 1.59 2.39 2.82 
Table 4 : Mean values of diversity indices 
Diversity 
indices 
Mean H' 
J 
Ma 
so H' 
J 
Ma 
CV(%) H' 
J 
Ma 
St. I 
0.99 
0. 77 
2.16 
0.31 
0.21 
0.84 
31.19 
27.60 
38.84 
St. II St. III 
1.10 1.03 
0. 72 o. 71 
2.34 2.15 
0.37 0.27 
0.19 0.15 
0.88 0.68 
33.03 25.90 
26.51 21.43 
37.76 31.35 
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St. IV St .. V 
2.49 2 .. 00 
2.86 5.47 
2.55 2.37 
1.85 4.06 
4. 78 1.35 
5.07 5.69 
2.09 6 .. 00 
5.39 2.86 
2. 78 1.59 
6. 77 2.59 
6.98 4.78 
3.25 5.96 
St. IV St. V 
1.30 1.28 
o. 78 0. 78 
3.91 3.73 
0.48 0.48 
0.12 0.21 
1. 73 1. 72 
36.92 37.17 
14.92 27.D3 
44.39 46.02 
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incidence of certain brackishwater species (Munro, 
~955) -..such as Ambassis dayi, gymocephalus, Hyporhamphus 
xanthopterus, Osteomugil cunnesius, Liza parsia, Glossogobius 
giuris, Tetradon patoca, T. immaculatus and sansun 
has also been noticed in the station which is nearer to the sea. 
The diversity indices of Shannon- W tener, Margalef's and 
Pielou's evenness are given in Table' 1-4. The coefficients of 
variation of Shannon-Wiener were 31.2%_, 33.0%, 25.9%, 36.9% 
and 37.17% ·in the stations I-V respectively. Relatively higher 
variation at stations IV and V may be due to small sample 
size when compared to the other three stations. While comparing 
the variation of diversity in' all the sites, it can be considered 
as the spatial va.riation which will always vary with the increase 
or decreae in species and this is called between-habitat diversity. 
(Sanders, 1968). Moreover, the species representation (number 
of species) in the stations IV and V was relatively small when 
compared to the other sites. The dependence of diversity in.dex 
on the species richness is reflected in the phy tal- animal com-
muni ties (Edgar, 1983) and this is agreeable to the diversity 
of fish assemblage in all the stations. The maxima and the minima 
in all the sectors are either due to the smallness of the sample 
or the species richness and the maxima on account of the evenly 
abundant species richness. The function of Shannon-Wiener is 
always independent with the sample size and it is in harmony 
with the present study, however, Margalef (1972) has shown 
that this index is bounded in practical situations and Sanders 
(loc. cit.) has found that it remained constant with sample size 
>200 individuals. Thus according to Matgalef (Zoe. cit.)changes in 
sample sizes above 200 individuals will probably not affect H'. 
This is however, in contrast with the results of the present study. 
With regard to the evenness index the peaks of indices in all 
the stations may be attributed to the even distribution of species 
and the relative abundance and this is in accord with the principle 
of evenness component of diversity (Pielou, 1966) that for a 
given number of species, the diversity of a collection is at 
maximum when the individuals are distributed among the species 
as evenly as possible. Thus in a community the evenness index. 
will be at the maximum (= 1) when the composition of species 
is equally abundant. The diversity index of Shannon-Wiener 
is in between the two groups of species richness and dominance 
and the groupings can be seen by relating the Ht- .with that of 
the evenness index. The correlation between the indices of H' 
and J exhibited positive relationships in all the stations (r values 
= 0.84, 0.60, 0.57, 0.80, 0. 70) and significant correlations were 
nQted in all the stations except St. III •. The higher diversity 
!dices of Margalef in the · five stations · can be 
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due to the fact that the index is mainly sensitive 
to the species richness of the sample and the sample size 
is independent of the index which has an opposing ten_dency 
to the view of Sanders ( 1968) that Margalef 's index is influenced 
by sample size. The high density and low diversity are the result 
of the species richness. Hence it is evident that the Margalef's 
index is sensitive to species richness. However, the Shannon-
Wiener index is intermediate between the two groups of dominance 
and species richness which is in conformity with the. results 
of Sanders (Zoe. cit.) that Shannon...,Wiener has the functional 
attribute of being influenced· bothby th.e number of3pecies present 
and how evenly or unevenly the individuals are distributed among 
the constituent species. The correlation between the Margalef's 
index and the Shannon-Wiener exhibited a positive relationships 
in all the stations (r values = 0.52, Q. 76, D. 71, 0.94, 0.81) and 
the correlations between Ma and H'emphasis~the relation between 
the species diversity and the dominance i!iversity in a natural 
community. 
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